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AUge diversity of parasites ana
ns 1n all ecosystems

_ra e significant impact as regulators of
stanad perhaps also of pollutants

mlcs of epidemics Is well understood — but
== /- might happen much more quickly in the
— Oceans.

i - e

= -FP‘athogens may be best controlled by predators

~® A healthy ecosystem (or a well balanced one) is
one that Is full of parasites!!
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All trematodes 1dentified to species







Euhaplorchis californiensis metacercariae coat the killifish’ s brain

Lafferty and Morris 1996,
Ecology 77:1390-1397




It marsh food web — without parasites

Trophic Level

Freeliving species




Little Rock Lake Food Web

92 Taxa with 997 Feeding Links

Martinez, N.D. 1991. Artifacts or attributes? Effects of resolution on the Little Rock Lake food web. Ecological Monographs 61:367-392
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Carpinteria Salt marsh food web
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Predators decrease -> parasites and pathogens increase




Low connectance webs, C < 0.10

Ythan Estuary Ythan Estuary, no parasites

y -
it
— —_

e ¥
T o 24, LIS =4.7 C=0.06,S=83,L/S=4.8
xham et al. 1996 Hall & Raffaelli 1991

— e —
i o A —
_..—-——::—_ —— _:_. ~ -

o




A
'1* k
X

)

«3-4 trophic levels %‘@

*VVulnerability declines with level £
Links = St4 -
«Stability declines with links




Connectance

0.35

0.3

0.25

0.2

0.15

0.1

0.05

100

1000 10000
possible links

100000



Prey /| Hosts

Predators

Parasites




Connectance

0.35

0.3

0.25

0.2

0.15

0.1

0.05

100

1000 10000
possible links

100000



Prey /| Hosts

Parasites

Predators

Parasites




Connectance

0.35

0.3

0.25

0.2

0.15

0.1

0.05

100

— Expected
<> Parasite-Host

1000 10000 100000
possible links

B Predator-Prey X Complete
2\ Predator-Parasite O Parasite-Parasite



Connectance

0.35

0.3

0.25

0.2

0.15

0.1

0.05

100

— Expected
<> Parasite-Host

1000 10000 100000
possible links

B Predator-Prey X Complete
2\ Predator-Parasite O Parasite-Parasite



Connectance

0.35

0.3

0.25

0.2

0.15

0.1

0.05

100

— Expected
<> Parasite-Host

1000 10000 100000
possible links

B Predator-Prey X Complete
2\ Predator-Parasite O Parasite-Parasite



Biomass of trematodes = biomass of un-poached elephant populations / unit area



Birth rate of trematodes — one elephant / 24 hours....life expectancy weeks/ months




Genomic analyses of sediment in almost the same salt marsh
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Figure 1. Genomic overview of the uncultured sediment viral community from Mission Bay, CA, USA, based on sequence
similarities. (@) Number of sequences with a significant hit (E-value << 0.001) to GenBank. () Distribution of significant hits
among the major classes of biological entity. (¢) Families of phage represented in the sediment library. (d) Types of mobile

element identified in the library.
Proc. R. Soc. Lond. B (2004

Diversity and population structure of a near-shore
marine-sediment viral community

Mya Breitbart!, Ben Felts?, Scott Kelley', Joseph M. Mahaffy?, James Nulton?,
Peter Salamon’ and Forest Rohwer!-*"




Individuals / species or taxa or genotype

Salt maf;h“b?btiiversity by body size and abundance
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JEXamples from invasive species




Parasites and invasive species

(with Mark Torchin, Kevin Lafferty, Armand Kuris, NCEAS)




Native and introduced range of green crab
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Mark Torchin
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(a further contribution to US obesity and over-consumption)
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(a) Parasite species richness
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(a) Parasite species richness
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Torchin et al. 2003. Nature 421: 628-630
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Serengeti
Predator-prey, or
host-parasite?







Herbivore numbers
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End of rinderpest in prey CDV Outbreak

Serengeti woodland prides, 1966-2003
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But...rinderpest produces cross immunity to distemper...’Ghost of immunity past’



Serengeti plains prides, 1966-2003
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DI EN: transmlt'f' d betw

‘eamb;f estic)

1e major disease
problem iIn
conservation biology

e Examples: Lions and
CDV In Serengeti,

* Thanks to Ray
Hilborn for video
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jon deaths in the Serengeti during 1994 CDV. outbreak
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Long term lion studies by Craig Packer and colleagues



Spatial distrib utiUF—"

of lion 23S anc
epidemic in
Serengeti, 1994




Spreadof CDV during 1994 epidemic
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L Spatial'Spread of epidemics
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Ecology Letters (2003) 6, 1062-1067
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Relationship between RO and species diversity
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Implications for disease and climate change
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